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THE    GYROSCOPE    AND    ITS    APPLICATIONS

the attitude of the aircraft being level laterally. In actual practice the
air pick-off consists of a plate attached to the gyro element, with knife-
edges which intercept the air flow at two nozzle ports mounted in the
gyro case. For clarity, the air pick-off is shown here diagrammatically.
Air is drawn into the bottom of the case by a vacuum pump, and directed
to spin the gyro, as in the artificial horizon. Air is also drawn in equally
through the two pick-off ports, which in the position shown are both
partially obstructed by the knife-edge plate.

The vacuum in the gyro unit is maintained at 4 inches of mercury
by a vacuum regulator irrespective of the speed of the engine-driven
vaccum pump.

When the aircraft deviates from level flight laterally, as in a roll
displacement to the right, say, the air pick-off ports take up the position
shown in Fig. III. 60. One port is shut off while full suction is applied
to the open port.

Referring now to Fig. III. 61, we see diagramatically the gyro unit
in relation to the complete automatic pilot system, with the aircraft
rolled to the right.

The "nerve" system consists of an air relay and a balanced oil valve.
The pick-off ports are connected to either side of the air relay, which has
a small bleed hole to atmosphere at each side of the case.

The increased suction on port D and the closing of port D1 unbalances
the partial vacuum in the relay and draws to the left the air relay
diaphragm and the spring-centralised piston of the balanced oil valve,
to which it is connected.

The space between the two centre lands of the balanced oil valve is
continuously fed with oil under pressure from an engine-driven oil pump
supplied from a sump, the pressure being maintained by a pressure
regulator set at between 100 and 200 Ibs. per sq. in., depending on the
type of aircraft.

When the piston of the balanced oil valve is central, oil flow through
the valve is blocked, but under the influence of a right roll pick-off signal
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Fig. HI. 59.   Sperry A.3.   Diagram-
matic view of aileron pick-off in
bank-and-climb gyro unit with air-
craft level laterally.

Fig. III. 60.   Sperry A.3.   Diagram-
matic view of displacement of pick-off
with aircraft banked to the right.